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C
hien-Hui Chuang (University of Illinois, 
Urbana, IL) sees chromosomes moving 
long distances—and not during mitosis. 
Chuang, Andrew Belmont, and colleagues, now 
unveil the inducible long-range migration of an 
interphase chromosome site.
An hour or two after mitosis, chromosomes 
appear to be locked down, as only short-range, 
tethered diffusion-like movements had been seen 
during interphase. Yet several groups had noted 
that certain genes localize at the nuclear periphery 
when repressed but in the interior when active.
Chuang and colleagues visualized the movements 
accompanying this repositioning. They used an 
engineered locus that they could turn on through 
inducible targeting of a transcriptional activator. Upon transcription factor 
targeting, the group observed rapid, directed movements of the locus from the 
nuclear envelope toward the interior. The linear paths taken, often approximately 
perpendicular to the envelope, discount simple diffusion. During this motion, 
the locus moved at speeds approaching anaphase chromosome separation.
Although the existence of a nuclear actin network is still controversial, 
the group found a dependence of this long-range motion on actin and 
myosin. If the DNA is indeed transported on actin fi  laments, the preferential 
inward movements suggest that the intranuclear actin network is polarized. 
The authors are now testing whether the locus returns as directly to the 
periphery when the transcriptional activator is removed. 
Reference: Chuang, C.-H., et al. 2006. Curr. Biol. 16:825–831.
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N
eurons migrating from afar do more 
than create diversity in their new neigh-
borhood. They also build bridges for 
synaptic connections that would otherwise be 
impossible, according to new ﬁ  ndings from Guill-
ermina López-Bendito, Aline Cautinat, Oscar 
Marín (Universidad Miguel Hernández, Sant 
Joan d’Alacant, Spain), Sonia Garel (École Nor-
male Supérieure, Paris, France), and colleagues.
Most brain neurons migrate in a radial 
pattern during development, moving almost 
directly outward from their origin. But a few 
classes of neurons migrate in more complex 
patterns. Interneurons of the cortex, for exam-
ple, are generated by ventral progenitors that 
then migrate dorsally, thus introducing a differ-
ent neuronal subtype in the region.
A novel set of such “tangentially” migrat-
ing cells, which the authors call corridor cells, 
are now shown to express a membrane-bound 
form of neuregulin-1. In combination with 
soluble neuregulin-1 isoforms produced in the 
cortex, these molecules allowed the growth of 
thalamic axons toward the cortex. In the ab-
sence of corridor cells, their section of the brain 
was nonpermissive for thalamic axons, which 
thus failed to extend toward the cortex.
The creation of these mammal-speciﬁ  c 
axonal connections was probably an evolu-
tionary breakthrough. They allow sensory and 
motor information to be relayed to our center of 
conscious information processing. This big break-
through apparently required small changes. “The 
guidance cues can be generated,” says Garel, 
“by putting just a few new cells there that will be 
permissive in a restrictive environment.” 
Reference: López-Bendito, G., et al. 2006. Cell. 
125:127–142.
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W
hen inserting surface receptors into the somatodendritic plasma 
membrane, neurons have a choice. Their decision determines 
how long receptors linger at the point of insertion, as shown 
by Guillermo Yudowski, Manojkumar Puthenveedu, and Mark von Zastrow 
(University of California, San Francisco, CA).
The number of receptors in the plasma membrane largely determines 
neuronal sensitivity to signaling molecules. Although the removal of 
activated receptors has been widely studied, their replacement has been 
a less popular topic. “Historically, most people thought of it as simply a 
bulk-ﬂ  ow process,” says van Zastrow. “The bias in the ﬁ  eld, and one that I 
held, honestly, is that insertion processes would be unregulated.”
The UCSF group has now, however, identiﬁ   ed two distinct types of 
insertion events—both regulated. In the predominant type, GFP-tagged β2 
adrenergic receptors (β2ARs) moved laterally away from the insertion site 
almost immediately. In the second, the receptors were temporarily stuck at the 
insertion site for an average of 30 seconds before diffusing away suddenly. 
Neither resembled axonal “kiss-and-run” exocytic events, in which cargo is 
deposited but then immediately removed.
The two somatodendritic insertion types were oppositely affected by 
β2AR activation. Transient insertion events (those that diffuse immediately) 
were inhibited by a PKA-dependent pathway, whereas persistent insertion 
events increased. Fewer transient insertions probably dampen overall 
signaling; the increase in persistent events might favor a different signaling 
cascade, particularly if they represent clustered receptors. 
Reference: Yudowski, G.A., et al. 2006. Nat. Neurosci. doi:10.1038/nn1679.
Axons (open arrowhead) extending from the thalamus 
(green) to the cortex (red) must pass through a region 
(MGE) made permissive by immigrant corridor cells.
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An interphase locus 
(white) moves from the 
periphery to the center 
(top to bottom) upon tran-
scription factor binding.